By E. R. GARNETT PASSE, F.R.C.S., F.A.C.S. BY way of introduction to this subject I wish to refer briefly to two previous papers. The first by Seymour and myself in 1948 in which we drew attention to the effect of stellectomy on 12 cases of Meniere's disease, nerve deafness and tinnitus. The results were sufficiently satisfactory to encourage us in the further investigation of the possibilities of establishing a treatment of Meniere's disease, which if it did not restore the patient to complete normality might do away with the necessity of absolute destruction of the organ of hearing and balance. Some observations we made have been proved, some disproved, and some greatly elaborated. For instance we now perform a routine pre-operative novocain block which does give us an indication of the effect of the operation.
In this first paper we stressed the direct control of the sympathetic on the blood vessels, but in this present paper I would like to stress the possibility of a central control of the peripheral organ by way of the sympathetic.
The second paper read at the International Congress in 1949 was based on the results of sympathectomy in 44 cases which again bore proof of the promise of help which we could offer the majority of cases by intervention in the intracranial sympathetic supply. I use the word intracranial and not just sympathetic supply to the internal ear. Further investigation of the results has led me to alter my operation site from the neck to the upper thoracic cavity.
In the first paper the blood supply to the inner ear was described in detail together with the sympathetic distribution of the postganglionic fibres along the vessel walls.
At this point it might be opportune to refresh our memories of the reflex paths of the autonomic system, especially the preganglionic fibres. For all physiological functions are under a delicate balance of reflex control. This reflex action of the autonomic nervous system is essentially involuntary, but by no means independent of influence emanating from the cerebral cortex. ANATOMY AND PHYSIOLOGY First, the cerebrospinal autonomic reflex arc in the upper thoracic area. It is composed of paravertebral ganglia and their interconnecting strands of fibres. One ganglion is associated with each spinal nerve (Fig. 1) .
Preganglionic fibres emerge from a sharply defined region of the spinal cord. From the first thoracic to the third lumbar segment each anterior root carries medullated preganglionic fibres, which are axons of cells located in the lateral grey horn of the cord (this area is known as the intermedio lateral cell column) (Fig. 2) . The myelinated fibres leave the anterior primary ramus as fine bundles called the white rami communicantes and join the sympathetic trunk. They may end in the immediately adjacent ganglion, or they may course up and down to reach the ganglia of the cervical, lumbar or sacral regions. They all end, however, around post-ganglionic neurones in the ganglia of the thorax, neck, head or lumbar regions. In each ganglion whether in the thoracic or cervical region there are ganglionic cells termed post-ganglionic cells, a single axon of each of these cells is known as a post-ganglionic fibre. These fibres pass along visceral somatic nerves, and the small branch by which they reach the somatic nerves is called the grey ramus communicans as they contain little or no myelin. They are distributed to visceral structures, stomach, gallbladder, lungs, joints, &c., whilst others are distributed to blood vessels, mucous, salivary and sweat glands, etc. These preand post-ganglionic fibres compose the efferent side of the autonomic arc.
Preganglionic fibres probably do not pass through the superior cervical ganglion into the nerves arising from it excepting those that reach the sympathetic ganglia on the internal carotid and cerebral arteries (Kuntz, 1947) .
The afferent side of the sympathetic cerebrospinal arc is comprised of afferent fibres from organs of the body which transverse the sympathetic nerves and enter the spinal cord via the posterior nerve root having a cell station in the posterior root ganglion.
The preganglionic efferent and the afferent fibres which make up the cervical internodal rami enter the sympathetic trunk via the white communicating rami of the upper V or VI thoracic nerves. And, this may be important to the subject under discussion, Ranson and others (Ranson and Billingsley, 1918; Blier, 1930) state that above the superior cervical ganglion there are no afferent fibres, only efferent. Therefore a reflex spinal arc is not possible unless it originates in the higher centres, or the spinal cord itself.
Autonomic centres are present in the medulla and pons (Owsjannikoff, 1947) . This area was recognized as a vasoconstrictor area as early as 1871.
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Diencephalic nuclei known to be functionally related to the autonomic system are located mainly in the hypothalamus and from these nuclei descending fibres pass into the intermedio-lateral column of the spinal cord from which, as I have explained, the preganglionic sympathetic fibres originate. Some of the fibres cross and some do not. Now the lateral hypothalamic area is rich in afferent fibres from the whole body including the higher centres, especially from neurones in the frontal lobe of the cerebral cortex. Hence we may envisage the profound effect that the higher centres may have on the autonomic system. 19 I rl-.
Proceedings of the Royal Society of Medicine
It may not be out of place to draw attention here to the psychological overlay in cases of Meniere's disease. We must not, of course, forget to mention the cranial autonomic nervous system, and f would in particular draw your attention to the fact that the peripheral cell station in the cranial autonomic system always lies near its organ of distribution. The cell station nearest the ear is of course the geniculate ganglion. All otologists are familiar with the clinical signs of deafness, giddiness and tinnitus, which are associated with herpes of the geniculate ganglion. I feel that its direct influence on the cochlea and labyrinth has been greatly neglected. We are hoping to carry our research further with this ganglion.
A brief word concerning the physiology of the autonomic system. There are considerable data (Claude Bernard, see Kuntz, 1947 ) strongly suggesting that under certain conditions reflex actions are carried out through the ganglia of the autonomic system.
If an efferent sympathetic nerve is stimulated constriction of blood vessels takes place over an area corresponding to the distribution of one to four grey rami above the level at which the stimulus was applied, e.g. arthritis of the cervical spine may cause constriction of the cranial vessels.
All blood vessels are innervated through the sympathetic nerves, but in the head they are also innervated through the parasympathetic nerves, and f would like to suggest the possibility of the parasympathetic by way of the geniculate ganglion being concerned in the innervation of the blood vessels of the internal ear-as well as the sympathetic from the second to the fourth thoracic ganglia. In fact it is known that stimulation of the facial nerve at the geniculate ganglion causes dilatation of the pial vessels and according to Schmidt (1950) the cerebral vessels are in a state of tonic dilatation rather than of tonic constriction as are the vessels of the rest of the body. The demonstration that cerebral vessels can vary their calibre provides a physiological basis upon which temporary disturbances in cortical function may possibly be explained according to Best and Taylor (1950) -perhaps also Meniere's disease by anoxemia of either the internal ear, or of the cerebral centres concerned. Physiologically we should imagine a balance-on the one hand the sympathetic, on the other side of the scale the parasympathetic. If the scale dips on either side we have a state of sympatheticotonia (or sympathetic dominance), or a parasympatheticotonia (parasympathetic dominance). Most individuals show a perfect balance when resting, or when there are no afferent impulses from diseased organs, or the cerebral cortex to upset the balance. The blood vessels are in a state of tonus, and there is a reciprocal action of the sympathetic and parasympathetic controlling this tonus.
Before leaving the anatomy and physiology of the autonomic nervous system I should like to stress again the part played by the cerebral cortex in so far as the blood vessels are concerned. Worry is accompanied by peripheral vasoconstriction. It is common knowledge to all otologists that worry brings on attacks of Meniere's disease. Joy and tranquillity cause peripheral vasodilatation (Kuntz, 1947, p. 97) . In every case of bilateral cervical or upper dorsal sympathectomy that f have performed the most pronounced feature is a mental change in the patient from one of worry and apprehension to that of tranquillity and a sense of well-being.
FURTHER EXPERIMENTAL DATA CONCERNING THE VASCULAR SUPPLY TO THE INTERNAL EAR
Has the carotid sinus any influence upon the internal ear? Aring (1945) states that there is a cerebral type of hypersensitive carotid sinus which may cause local vasospasm within the cranial cavity. Weiss and Baker (1933) describe the mechanism of the carotid sinus reflex in relation to cerebral circulation. On stimulation of a hyperactive carotid sinus there is a distinct drop in the oxygen content in the venous blood indicating a slowing of blood through the brain. Agazzi (1945) states that the existence of nerve fibres in the end cells of the organ of Corti was proved. The particular site and the syncytial formation of these fibres allow the conclusion of their belonging to the sympathetic nervous system. Montandon (1945) states that lack of histological proof is made up for by abundant physiological proof of its existence.
In my earlier papers I described the results of interrupting the post-ganglionic chain by means of stellectomy. Latterly f have been dividing only the pre-ganglionic fibres from the second and third thoracic anterior roots and the trunk below the third ganglion, for by this means we avoid the enhanced susceptibility to adrenaline of the vessels if deprived of their post-ganglionic sympathetic supply.
According to White (1935) and Smithwick (1949) both adrenaline and sympathin are liberated by stimulation of the hypothalamus. Is it to be inferred therefore that afferent stimulation of the hypothalamus from the cerebral cortex in cases of worry, overstrain, &c., may precipitate Meniere's attacks? If so then pre-ganglionic section, as I am now practising, is preferable to post-ganglionic section. 201 762 21 Section of Otology 763 There can be no doubt that all the data concerning the cerebral circulation must also apply to the internal auditory artery, even more so for the internal auditory artery, is an end artery without collateral circulation. Montandon states that there is no anastomosis between the internal auditory artery and the tympanic vessels. A pre-vertiginous aura was present in approximately 20% of cases and usually took the form of a feeling of fullness in the ear and a dullness of mental activities.
Montandon has described fully the influence of the labyrinth on the vegetative nervous system. He states: "One wonders whether the labyrinth, which can set up circulatory reactions under the influence of rotary, linear, or caloric stimulation. also has a physiological action on the cerebral circulation as well as other important circulatory factors, when the spatial relations of the head are altered."
Concerning the effect of the influence of menstrual periods on tinnitus it was found on interrogation of my patients that 65 % said that it made no difference, 30 0 said that the tinnitus was worse immediately preceding the menses, but lessened during them, and the remaining 5 % said that the tinnitus was worse during menses.
With regard to menses and vertiginous attacks there did not appear to be any relation.
TECHNIQUE OF INTERRUPTION OF SYMPATHETIC CONTROL OF BLOOD SUPPLY TO INTERNAL EAR
A. By local anwsthesia.-UTsing 1 % novocain without adrenaline a novocain block of the cephalic sympathetic is made either by (1) injecting the stellate ganglion, which is a very simple procedure, or (2) paravertebral injection of the upper 4 or 5 thoracic ganglia ( Fig. 9 ).
Certain interesting observations have come to light in my series of over 100 injections. That there is a vascular tonus-which is controlled by the balance of the sympathetic post-ganglionic fibres and the parasympathetic-is proved by the fact that injection of the superior cervical ganglion or the stellate ganglion by 1 % novocain after upper dorsal sympathectomy results in dilatation of the vessels of the tympanum.
It is interesting to note the effect of cervical sympathetic novocain block on the blood vessels of the tympanic membrane. Within sixty seconds gross dilatation of the arterioles occurs (Figs. 3 and 4). This dilatation is not limited to the tympanic membrane. Figs. 5 and 6 show the medial wall of the tympanic cavity of a patient before and after novocain block. Furthermore it is interesting to note the advent of gross dilatation of the vessels of the membranous canal and the supporting meshwork, as seen in Figs. 7 and 8, as the result of a procaine block of the stellate ganglion during a fenestration operation under heavy premedication and local anxsthesia in which adrenaline was not used.
Injection of the second, third and fourth paravertebral ganglia after stellectomy did not on the other hand produce any vasodilatation of the tympanic vessels. As this injection was made nearly two years after stellectomy, does it show the complete absence of postganglionic regeneration? Injection of the second, third and fourth thoracic ganglia gives dilatation of the tympanic vessels without Horner's syndrome if thoracic one is avoided. It is not safe to assume from this, however, that there are no vasoconstrictor fibres in thoracic one, though there is no doubt that the majority arise from second, third and fourth thoracic ganglia.
The effect of novocain block on tinnitus.-All sensory nerves carry sympathetic fibres. A few cases of tinnitus have been relieved temporarily by novocain block of the auriculotemporal nerve. One case in particular was in a young man with a large osteoma of the meatus. Similarly diagnostic injection of the glossopharyngeal nerve and its branches are indicated. Presumably the relief from the tinnitus when it occurs is due to breaking the afferent reflex arc.
Injection of novocain around the neural groove between the fifth and sixth cervical verte-brIe in a case of osteoarthritis as shown in Fig. 10 resulted in cessation of the tinnitus. This relief was made permanent by pre-ganglionic section. in this region gave relief from tinnitus.
In a paper on the relief of tinnitus which I read before the French Congress of Oto-rhinolaryngology in Paris in 1949 I advocated the routine blocking of cervical sympathetic and cranial parasympathetic pathways with novocain in an endeavour to locate a nervous reflex arc which might be responsible for the tinnitus. It is surprising how frequently one will discover the reflex. The appropriate treatment then suggests itself.
I have had two cases in whom a mere novocain block was sufficient to stop the tinnitus permanently. Normally of course it only relieves it wholly or in part for periods varying from fifteen minutes to two or three hours. I do not advocate repeated novocain block if the tinnitus returns, but rather surgical intervention. When novocain block produces a temporary or complete absence, or partial lowering of the tinnitus, then I have always found that surgical interruption of the sympathetic does the same.
I have two interesting cases of tinnitus in which hyperthermia produced either by exercise, hot baths, or toxic fevers completely stops the tinnitus whilst the temperature is raised. Is this because of an increase in the blood flow to the internal ear?
Tinnitus to my mind is a peripheral manifestation of a reflex central lesion. How else can we explain its occurrence in an otherwise normal ear. Tinnitus alone is a very rare condition-audiometric tests will nearly always reveal some form of accompanying deafness.
The effect of novocain block on auditory nerve tumour.-In suspected early cases of auditory nerve tumours with unilateral tinnitus and nerve deafness, sympathetic nerve block might well be a useful diagnostic aid, for if the tinnitus is stopped and the nerve deafness improved it is obviously not a case of auditory nerve tumour.
The effect of novocain block on vertigo of Menie're's disease.-I have had the satisfaction of abruptly terminating two cases of Meniere's disease during acute severe attacks by means of a procaine block. One case occurred at the Wembley Hospital. The patient was wheeled into the theatre lying curled up vomiting, with nystagmus, pallor and sweating. 5 ml. of procaine were injected in the stellate ganglion and within three minutes the patient had recovered sufficiently as to walk back unaided to the ward. The other case was similarly relieved in a private house. In neither case did it seem fair to attempt to re-establish the giddiness by a caloric test though no doubt it would be an interesting experiment. Both cases were subsequently subjected to upper dorsal sympathectomy with complete relief. The effect of novocain block on deafness due to otosclerosis.-There is no effect.
The effect of novocain block on deafness of the perceptive type where there is no apparent clinical cause, but often a family history of deafness.-There is usually temporary improvement most marked in the lower frequencies in early cases up to as much as 30 decibels. In cases of more profound deafness there is usually little or no improvement. I have one striking case of a woman who went suddenly deaf in one ear overnight during an attack of parotitis. The deafness persisted until four months later when after one injection of novocain into the second and third paravertebral ganglia the hearing returned almost to normal and has remained so.
I should like to suggest that it might be worth while performing a sympathetic block in doubtful cases of early otosclerosis. If there is improvement it will be a perceptive deafness, if none, then it is a case of obstructive deafness.
Indications for Operation
Menie're's disease. Upon carefully establishing the diagnosis of Meniere's disease the patient is submitted to either a stellate ganglion novocain block, or a parasympathetic novocain block. This is a relatively simple diagnostic procedure taking but a few minutes to perform.
As the surgeon but rarely sees the patient in an attack of vertigo, he must perforce rely upon the other two symptoms to guide him, namely tinnitus and nerve deafness. The patient's hearing is carefully tested by audiometry for air and bone conduction immediately before and two minutes, five minutes and ten minutes after the injection. As there is no adrenaline in the solution, and if care is taken not to enter a vessel then no ill-effects are noted, the patient being ambulatory immediately after the injection. There is no need for the patient to be admitted as an in-patient to a hospital for the purpose.
If the tinnitus is subdued or entirely relieved together with some improvement in the low tones for air conduction, then the case is considered to be a suitable one for an upper dorsal sympathectomy (that is a pre-ganglionic section). If there is no improvement, which is extremely rare, then nerve section, or destruction of the end-organ, may be contemplated.
Caloric reactions in a normal person before and after procaine block show no difference. Caloric reaction before and after procaine block in a quiescent state of Meniere's disease shows no marked difference.
Nerve deafness.-Time does not permit me to elaborate more fully other than to say that primary progressive idiopathic nerve deafness occurring in young people, and usually with a familial history, is more common than one realizes. The careful evaluation of the effect of procaine block on first one and then on the other side is undertaken, and I have found that there is almost always an improvement ranging from 10 to 20 decibels for the frequencies 125, 250 and 500 and perhaps 1,000, rarely 2,000 and never 4,000 or above.
A series of these cases have been operated on-the results will be given later in the paper, but it is perhaps too early yet to form definite conclusions.
Tinnitus.-The investigation of tinnitus has already been referred to. If it occurs without deafness or vertigo, I feel that there is good reason to believe that its origin is central, whether it be of the pulsating, hissing, humming or any other type.
If procaine block temporarily alleviates it, the operation is definitely indicated, but one should warn the patient that the alleviation will reduce it to the same degree as the local anaesthetic.
The patient should be warned that twenty-four hours after operation the deafness and tinnitus may be slightly worse, possibly as the result of irritation of the sympathetic nerve trunk, and that it may take a week or ten days to settle down. I believe that the only operation for the denervation of the head is the one which gives the best results for the reasons already mentioned, namely, posterior extrapleural upper dorsal sympathectomy as based on the Smithwick operation.
B. Surgical interruption.-The operation: [At this point the film of the operation was shown.] In December last I had the privilege of visiting and discussing the operation with Dr. Smithwick of Boston. It is a modification of his operation of upper dorsal sympathectomy that I now perform and will describe. By leaving the first thoracic ganglion and its preganglionic connexions alone, post-ganglionic cranial fibres are preserved and a Horner's syndrome is avoided. Telford (1935) also advises leaving the white rami communicantes to the first thoracic ganglion intact. It is clearly impossible to remove all post-ganglionic fibres and their ganglia from the cephalic portion of the sympathetic trunk so perhaps it is better not to remove any, and so avoid the adrenergic factor which I feel may have been responsible for some of the earlier failures. According to James White of Boston (1935) 766 25 Section of Otology 767 in explaining why the conventional lumbar ganglionectomy for ischimic conditions of the foot gave better results than cervico-thoracic sympathectomy for the upper limb, he points out that the post-ganglionic fibres to the hand are divided, whilst it is the pre-ganglionic to the foot that are cut, the post-ganglionic fibres remaining intact.
DESCRION OF TECHNIQUE OF OPERATION
The technique used is that described by Smithwick with the modification that I decentralize only the second and third ganglia instead of second, third and fourth as he describes for the upper extremity.
A paravertebral incision is made 7 cm. long and 4 cm. from the spinous processes-the centre of the incision lies opposite the space between the second and third thoracic processes. The fibres of the trapezius muscle are incised vertically and the rhomboid divided obliquely in the direction of its fibres, opposite the third rib, which is carefully determined by palpation. The inner 4 cm. of the rib are removed including the periosteum. The outer centimetre of the transverse process and the underlying neck and head of rib are removed and the pleura gently separated downwards from the side of the body of the vertebrn to the mid-line from a point above the second to below the third rib and laterally to the level of the resected rib end.
The second and third intercostal vessels and nerves are dissected out and traced medially. The third nerve is picked up with a hook and divided at the lateral extent of the incision. It is then traced to the intervertebral foramen dividing the communicating rami running from the anterior aspect of the nerve to the corresponding ganglion. "A dental spatula can then be slipped about the dorsal branch of the intercostal nerve and this is divided. This branch runs vertically and posteriorly between the transverse processes and is given off just lateral to the posterior root ganglion. The latter then comes into view and the spatula is inserted between the anterior and posterior roots at the proximal end of the ganglion. The posterior root is divided with a knife against the spatula blade, leaving the anterior root intact. The arachnoid is then pushed medially with the spatula and separated from the anterior root so that the latter is white and glistening and is free in the foramen. A small spinal fluid leak results. The root is then divided with scissors, so that the lateral centimetre is removed. The proximal end retracts within the canal and after the meninges heal, theoretically it should not regenerate. The second intercostal nerve is treated in a similar fashion. The sympathetic trunk is then palpated. It lies on the anterolateral aspect of the vertebral column exactly where the head of the rib contacts the vertebral body. It is hooked between the second and third ganglia. The second and third sets of communicating rami are clipped with silver clips and divided. The trunk is clipped and divided just distal to the third ganglion and the decentralized second and third ganglia are encased in a silk cylinder to prevent regeneration.
The distal end is sutured to the intercostal muscle in the upper portion of the incision.
"The incision is closed carefully in layers with interrupted silk sutures, a catheter having been placed in the extrapleural space. After the wound is closed, any residual air is aspirated and the catheter removed. If the pleura is opened, no attempt is made to close it. Instead, a second catheter is inserted within the pleural space, and aspirated after the wound is closed while gentle positive pressure is used to expand the lung. The catheter is then withdrawn. It is hoped that the precautions taken against regeneration will ensure satisfactory late results." RESULTS OF THE OPERATION Meniere's disease.-These results include cases from six months to three and a half years. In 5 cases the other ear became responsible for further attacks-these were classed as separate cases in the analysis and the other side was operated upon. During the first three or four weeks in about 10% of cases attacks of varying severity may occur-presumably due to irritation caused by the trauma to the sympathetic trunk, but they gradually pass off.
The patient may need some reassurance during the convalescent stage. I have found that phenobarbitone and ergotamine tartrate are helpful during the first few weeks.
Tinnitus.-16 cases in iwhich tinnitus was the predominating symptom were examined and 13 were subjected to sympathectomy and one to removal of Meckel's ganglion (sphenopalatine ganglionectomy through the posterior wall of the maxillary antrum). The results of the operation for tinnitus were equivalent to that obtained by the preoperative novocain block. Of the 3 cases in the last group one responded to cocainization of the sphenopalatine ganglion, the ganglion was therefore resected with a permanent cessation of the tinnitus.
In cases of tinnitus associated with Meniere's disease, if the tinnitus was not relieved by the operation, the patients stated almost invariably that the noises no longer worried them.
Nerve deafness.-9 cases were operated upon. These were all early cases of so-called idiopathic perceptive deafness in young people, all had a family history of deafness, and the operation was performed on both sides. The youngest was aged 11 and the oldest 34. All gave an improvement audiometrically with procaine block before operation, and this improvement was obtained and in some cases increased, as the result of the operation. As time is limited this must form the basis of a further paper by which time further cases will have been studied. Severe cases of perceptive deafness including those which did not respond to novocain block were not operated upon.
The criticism that sympathectomy caused stuffiness of the nose was made by Dr. E. P. Fowler, Jr. That there are afferent components of thoracic nerves in the mucous membrane of the nose and paranasal sinuses was observed by Christensen in 1934, but reflex activation of the mucous glands is through the parasympathetic and not the sympathetic which controls the vasomotor reactions. The same applies to ciliary movement-it is under parasympathetic control. On stimulation of the sympathetic the cavernous tissue becomes engorged, but the mucous membrane remains ischemic, or the cavernous tissue may contract whilst the mucosa is hypernmic (Steinberg, 1929) , or in other words reflex stimulation causing vasoconstriction of the nasal mucosa might prevent emptying of the capillary bed in the cavernous tissue by contraction of the veins which drain it and vice versa for the opposite effect. Recent work by Millonig, Harris and Gardner (1950) with a small series of 27 cases has shown that the amount of nasal engorgement is in direct proportion to the nearness to the nose of the site of bilateral section of the sympathetic nerves. Stellectomy causes less than superior cervical ganglionectomy, and upper dorsal sympathectomy causes little if any change at all in the size of the nasal airway.
CONCLUSION
In conclusion I feel I cannot do better than quote Paterson Ross (1947) who states: "The effect of sympathectomy upon disordered visceral function must be expressed in terms of improvement rather than cure. Even when an operation has been a perfect anatomical procedure, function may not be normal because the severe functional disorder may have resulted in structural disease of the organ." Sympathetic denervation by a well-planned and correctly executed operation is permanent. In those few cases of failure the advance of structural disease in the organ may have proved to be overwhelming, e.g. Buerger's disease, and this may apply to the vestibular and cochlear organs in certain cases.
It is preferable by anatomical research to determine the resection which will denervate the affected part, and above all. to concentrate attention upon the selection of patients for operation so that those may be excluded whose disease cannot be expected to respond to sympathectomy.
Sir James Learmonth (1949) states: "That the remote result of sympathectomy is to obtain for the area a most valuable proportion of the immediate post-operative increase in the blood flow, assessed with due regard to the age of the patient and the pathological nature of the original obstructing lesion."
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Section of Otology 769 According to Montandon: "The part played by interrelations between the labyrinth and the neuro-vegetative system now seems so important, both in the physiology ani the pathology of the labyrinth, that it seems hardly credible that modem textbooks on labyrinthology still ignore it."
Therefore upon this evidence I present a method whereby the restoration of the aural sympathetic-parasympathetic balance can in selected cases undoubtedly improve the function of both the cochlear and vestibular organs and restore the great majority of patients crippled with Meni&e's disease to a useful life.
The following are a few illustrative cases: Case I.-M6niWre's disease. Mrs. C., aged 63. 10.5.48: Deafness commenced six weeks ago with giddy attack of two hours' duration. No family history. Since then repeated attacks of severe giddiness. Medical treatment gave no lesseningpatient could not walk unassisted.
Tinnitus + + + in right ear. Loud noises were intolerable as they "jarrbd her ear". Vertigo + + +. Vomiting with attacks of giddiness followed by severe tinnitus in right ear. Operation 27.5.48: Right steflectomy with ligation of the vertebral artery.
Post-operation notes- extremely grateful, and they seemed not to mind whether the noises persisted or whether their hearing was benefited at all. Nevertheless, in some cases there was no doubt that the tinnitus was also lessened, the attacks were less frequent, and the intensity was diminished. he-noticed also that in one or two cases the character of the tinnitus was altered in a favourable direction, so that the patient expressed the view that it no longer worried him and he could really ignore the tinnitus.
As regards the deafness some subjects showed an improvement in hearing, not onlv in air conduction but also in bone conduction. One must realize that any improvement in the hearing must depend on the amount of permanent damage already done to the organ of Corti, and this-at least he thought so-depended on the duration of the disease. Another point which several of these patients insisted on was that they felt much clearer in the head and that their general health had improved. They were now able, many of them, to enjoy life and to carry on with their ordinary occupations.
He believed that here they had a method of treating Meniere's disease which would make unnecessary such severe procedures as labyrinthectomy.
Mr. W. 0. Lodge said that many cures had been suggested for Meniere's disease, and, of course, sympathectomy itself had been a remedy which had been advised in other diseases. Therefore he hoped that members would not be too much carried away by the attractions of one procedure without due regard to other possibilities. He asked Mr. Passe whether the other ear in the cases he had described showed any signs of vasodilatation.
Mr. E. D. D. Davis wondered whether Mr. Passe had observed any change in the nasal mucosa after removing the stellate ganglion. He thought the stellate ganglion probably was too far away to affect the innervation of the mucosa of the nose and there were other sympathetic nerve paths to the nose. The hyperiemia of the tympanic membrane was also interesting, and he would like to know how long it had lasted.
Mr. R. S. Lewis said that since the original Paper by Passe and Seymour in 1948, he had carried out sympathectomy several times and was convinced that it had a very marked effect on the intemal ear. He used pre-ganglionic section of the second and third thoracic white rami and approached them by the anterior route. He had done eight of these operations in the last fifteen months; some had been carried out only recently, and though the results were by no means final, he would just like to summarize them. All of them were done for Meniere's disease. 4 had been completely relieved so far as vertigo was concerned and in 2 of these 4 the relief had now lasted for more than a year. 2 of the others had been greatly relieved but still had minor attacks, and in the remaining 2, after a period offreedom, the attacks had recurred just as severely as before the operation. The tinnitus usually disappeared but there was a strong tendency for it to recur. In 3 cases the noises were now hardly noticeable; they tended to return a little, at the end of a heavy day, but the trouble was comparatively trivial. In the remaining 5 cases the noises had returned to the pre-operative level. So far as deafness was concerned he had not been able to detect any improvement in any of the cases. One interesting observation he noticed was that in 4 cases the canal paresis which had been present before operation was markedly increased post-operatively. This might give a clue as to the mechanism of sympathectomy in these cases. The same observation had been made in experimental animals by other investigators such as Portmann, Terracol and Brunetti. The operation seemed to have been well worth while in 5-possibly 6-of 8 cases, but he could not really say how long the improvement was going to last.
The President asked whether Mr. Passe had any experience of post-operative brachial pain in these cases; also, it would be interesting to learn what was known about the general health of the patients. He himself had been associated personally with one case. Mr. Passe had made the operation look very easy, and he thought there was no need to be discouraged by the rather terrifying approach. In the case in which he was concerned the patient had a good deal of brachial neuritis, but certainly the vertigo had disappeared. Sympathectomy was obviously such a big proposition that one wanted a clear assessment of the risks of the operation. While it was very successful so far as vertigo was concerned he was rather doubtful about its efficacy concerning the deafness and ttnitus.
Mr. Gamett Passe, in reply, said that occasionally they did get cases in which there was brachial neuritis following stellectomy. This might last for two or three weeks or even longer. This was one reason why he now favoured the upper dorsal sympathectomy. With this method, intercostal neuritis was very rare. He had met surgeons who had performed sympathectomy for Raynaud's disease and they stated that they occasionally had patients with brachial neuritis, due to injury of the brachial plexus. Vitamin B in large doses relieved the condition. Since the extrapleural operation, however, there had been no case of intercostal neuritis at all.
Mr. Lodge had asked if the other ear showed any dilatation. The answer was "No". The vessels of the other ear remained completely normal, and even when novocain was injected intravenously there was still no dilatation of the vessels of the ear-drum. One worker in America had been engaged on intravenous injections of novocain in Raynaud's disease and other conditions and the results may be published shortly.
In answer to Mr. Davis, not much change was observed in the nasal mucosa with this approach. If one examined the nose in a case which did show a reaction one saw the usual vasomotor rhinitis type of appearance of the middle turbinate, but very few patients had ever complained of it at all. The injection of the vessels of the ear-drum was not permanent, persisting only for a few minutes. The injection occurred also at the operation but there again it lasted only for a few minutes.
